Anatomical evidence for ileal Peyer's patches innervation by enteric nervous system: a potential route for prion neuroinvasion?
We have examined the innervation of the gut-associated lymphoid system of the sheep ileum, with a view to identifying potential sites for neuroinvasion by pathogens, such as prions (PrP(Sc)). Special attention has been paid to the follicles of Peyer's patches (PPs), which are major sites of PrP(Sc) accumulation during infection. Evidence exists that the enteric nervous system, together with the parasympathetic and sympathetic pathways projecting to the intestine, are important for PrP(Sc) entry into the central nervous system. Thus, PrP(Sc) might move from PPs to the neurons and nerve fibres that innervate them. We investigated, by immunohistochemistry and retrograde tracing (DiI) from the follicles, the distribution and phenotype of enteric neurons innervating the follicles. Antibodies against protein gene product 9.5, tyrosine hydroxylase, dopamine beta hydroxylase, choline acetyltransferase, calbindin (CALB), calcitonin gene-related peptide (CGRP), and nitric oxide synthase were used to characterise the neurons. Immunoreactivity for each of these was observed in fibres around and inside PP follicles. CGRP-immunoreactive fibres were mainly seen at the follicular dome. Retrograde tracing revealed submucosal neurons that contributed to the innervation of PPs, including Dogiel type II neurons and neurons immunoreactive for CALB and CGRP. The major source of the adrenergic fibres are the sympathetic ganglia. Our results thus suggest that enteric and sympathetic neurons are involved during the first stage of neuroinvasion, with neurons connecting to them acting as potential carriers of PrP(Sc) to the central nervous system.